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Abstract—Instructors optimize the use of class time for 
quantity and depth of learning. Technology has opened new 
opportunities in these respects. The technique reported on here, 
In-class Common-reporting Workshops (INCREWs) consist of 
teams of up to three students tackling a creative class-relevant 
problem and displaying their evolving results on a common, 
projected spreadsheet format in real time. We report on surveys, 
which have shown a positive reception for INCREWs.  
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I. INTRODUCTION 
We address the issue of how best to use classroom time. 
Many studies have pointed to the low rate at which students 
absorb concepts from the traditional lecture/discussion format 
(Zabrucky et al [1], Tiedeman [2], and Bunce et al [3], for 
example). The “flipped classroom” approach disturbed the 
notion that class time must be spent primarily to “cover 
material.” The meaningful goal, however, is to optimize the 
amount that students actually learn from a class—in the short 
run as well as the long run. There is every reason to leverage 
both instruction and active participation without one detracting 
from the other. Various active learning approaches have been 
tried, and some found to be successful (e.g., Freeman et al [4]). 
Many of these approaches are leveraged—some even made 
possible—by technology. The technology of 2019 allows 
advances on past participatory efforts in computer science, such 
as McConnell [5].  
INCREWs (In-class Common-reporting Workshops) 
constitute such an advance. It emphasizes real-time display of 
team progress which, we show, increases motivation and 
sharing. The purpose of this paper is to describe INCREWs and 
to report on a survey of student reaction to them. The results of 
the survey turned out to be clearly positive. 
II. DESCRIPTION OF INCREWS 
The approach we describe here is a kind of active learning in 
which students are formed into teams of two or three, and are 
presented with a creative problem relevant to the class subject 
covered during the preceding class time. These problems require 
15-20 minutes for recognizable progress. A key aspect is that 
students are provided with the URL of an editable Google 
spreadsheet, pre-prepared with space for teams to display their 
progress in a prescribed form. This spreadsheet is projected, 
either in real time, or at specific signals from the instructor, so 
that everyone is continually aware of the progress of all of the 
other teams. Projecting multiple entries at a single destination 
allows the instructor to give real-time feedback to the groups in 
the class. Prior to the use of INCREWs, instructors had to 
circulate through the class, ask about the work, and then provide 
feedback—a far less efficient process. We are not aware of 
published reports concerning in-class team projects that are 
shared with real-time projection. 
Topics for INCREW should be carefully selected, as well as 
1. highly relevant to the topic of the current class, 
2. well-defined, 
3. preferably applicable to projects that team members are 
working on, and which differ from team to team (rather 
than a common question which has a unique, or even 
semi-unique, answer) and 
4. can be decomposed into 3-6 steps. 
Each question/step for an INREWS topic should be: 
1. well defined and 
2. answerable (at least in meaningful outline) in less than 
10 minutes.  
INCREWS differs significantly from traditional group 
discussion in its concrete steps, parallel nature, and real-time 
visibility. 
No formal credit was given in our use of INCREWs in class 
but credit was given in many cases for teams to complete the 
project after the class; and the work helped in completing term 
projects. 
An example is shown in Figure 1. This particular exercise 
asked students how their term project in a machine learning class 
could be designed using a specific approach, which is probably 
different from the one they have chosen. They were required to 
think through the implications of using a different machine 
learning approach in 5 or 10 minutes. The questions led students 
through the process for creating such a design, and ask them 
about the practicality of the approach. (The names of team 
members are intentionally omitted for this report.)  
As soon as a team is ready to respond to the next numbered 
reporting requirement (at the top of the page), a team 
representative enters, and thus displays, the team’s response for 
the class and instructor to inspect. The instructor is able to make 
midcourse corrections in real time, commenting on evolving or 
completed work. 
Typically, about 30% of each team is changed from class to 
class in order to introduce diversity while also retaining 
reasonable continuity. 
The INCREWS innovation is the real-time feedback and its 
displays of other teams. Our hypothesis was that students find 
these motivating. 
III. SURVEY 
We surveyed students on their experience with NCREWs. 
The survey consisted of two questions, each with multiple 
choice answers, as follows. 
1. To what extent have class labs enhanced your learning? 
Entirely positively (the time is extremely well spent) 
Somewhat positively (the time is well spent) 
Neither one way nor the other 
Somewhat negatively (the time would be better spent on 
something else) 
Negatively (a waste of time) 
 
2. Evaluate the use of a common site during the class labs. 
This is an excellent format for learning and motivation. 
This is a good format for learning and motivation. 
This format makes little difference one way or the other. 
It would be better if this format were not used. 
This format definitely detracts from carrying out an in-class 
lab. 
The survey was given in the spring 2019 semester to students 
taking a graduate course in either artificial intelligence or 
machine learning. Twenty-nine students responded out of a total 
of 53. The results are shown graphically in Figures 2 and 3, and 
numerically in Tables I and II. 
Fig. 1. Example of INCREWs common-reporting 
 Fig. 2. Questions and results on survey on class labs 
TABLE I.  RESPONSES: CLASS LABS 
Answer Choice Responses 
Entirely positive 41% 
Somewhat positive 48% 
Neither one way or the other 3% 












TABLE II.  RESPONSES: USE OF COMMON REPORTING 
Answer Choice Responses 
Entirely positive 31% 
Somewhat positive 55% 
Neither one way or the other 7% 




IV. CONCLUSIONS AND FUTURE WORK 
The survey results suggest that students are likely to consider 
appropriate in-class small-team work to be a significantly better 
use of at least some class time. Moreover, this is enhanced by 
being able to compare team work in progress in real time with 
the work being done by other teams. We have actually found it 
reasonable to replace what would have been a class break in 
lecture/discussion with an INCREW. For this reason, when 
comparing INCREW time with lecture/discussion time, 
INCREW can be considered partially "free." 
Future work will go beyond asking students for their 
impression, and will compare how much student learn when 
INCREWs are compared with conventional in-class team work. 
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